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To all whom @t may concer:

Be it known that I, CHARLES A. BROWN, a
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of T1li-
nois, have invented a certain new and useful
Improvement in Methods of and Means for
Controlling Systems of Electrical Distribu-
tion, (Case No. 4,) of which the following is a
full, clear, concise, and exact description, ref-
erence being had to the accompanying draw-
ing, forming a part of this specification.

My invention relates to a method of and
means for controlling systems of electrical
distribution, and has for its object the ac-
complishment of such control more readily,
efficiently, and without the waste involved in
similar combinations or systems previously
employed in the art.

My system, speaking more particularly,
contemplates the control of the generative
force of a dynamo-electric machine serving
as the main generator of a system of distribu-
tion by means of interposing a variable-cur-
rent-controlling factor in the field-circuit of

"said generator Which is governed by the re-

Sllltant magnetism produeed by helices con-
nected in series and in multiple with the said
system.

Multiple-arc systems of electrical distribu-
{ion have previously been regulated by means
of an interposed counter electromotive force
in the field -circuit of the dynamo. The
means for accomplishing this may be de-
seribed as consisting of a main shunt-wound
generator with a mot01 of similar type con-
neeted in its field-circuit, the said motor be-
ing adapted to interpose a variable counter
electromotive force in the main field-circuit
by means of an electro-magnetic brake which
acts upon the armature-shaft of the motor
and controlsits rate of rotation. This method
of regulating the flow of current through the
1eld- 00115 of the main generator necessauly
involves considerable waste of energy and
requires additional apparatus for operating
the brake device, both of which objections
are avoided in the apparatus herein shown
and described. |

The system illustrated in the accompany-

50 ing drawing, exemplifying one means for et-
fecting the control of the output of the main |

1

dynamo, may be briefly described as consist-
ing of a shunt-wound dynamo-electric ma-
chine supplying current to a multiple-arc sys-
tem of lighting. Connected with the field-
windings of the said main dynamo 1s a sec-
ondarydynamo-electric machine having com-
pound field-windings, one of which 1s con-
nected in a branch across the mains of the
working circuit, and the other 1s connected
in series with said circuit. By this arrange-
ment of circuits and apparatus the strength
of the fields of the main generator is con-
trolled directly by the counter electromotive
torce exerted by the secondary dynamo and
indirectly, but ultimately, by the resultant
field produced in the secondary dynamo by
the combined eilects of the compound wind-
ings as thus connected with the circuit. The
field-windings of the secondary are capable
of various proportionate arrangements, as 1s
well known in the art, whereby the resultant
magnetic field produced in said dynamo un-
der differing conditions of the working cir-
cuit will automatically maintain the requisite
counter electromotive force in the field-eir-
cuit of the main generator.

My invention further contemplates the au-
tomatic transfer of energy to and from the
field-circuit of the main dynamo to suit the
conditions of the working circuits, which will
be set forth later. |

I will now deseribe my invention more par-
ticularly by reference to the accompanying
drawing, which diagrammatically illustrates
means for practicing the same.

The main generator A is provided with
field-winding B, connected in shunt with the
working circuit. The armature C' of a sec-
ondary dynamo-electric machine C is con-
nected in series with the field-winding B, the
sald armature being adapted to supply the
resistance in the main field-circuit of dynamo
A. The secondary dynamo is provided with
the compound field-windings C* and C?, which
are respectively connected in series with the
working circult of the main generator and 1n
a branch across the mains thereof. IFrom the
brushes of dynamo A the mains D D’ conduet
the current to the lamps or translating de-
vices H, connected in multiple arc between
the said mains.
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It 1s apparent with the above arrangement .
of circuits that the winding C* will receive
less current, thereby we akemng 1ts influence
upon the ﬁeld, as more translating devices L
are thrown out of circuit, while, on the con-
trary,winding C° being connected directly be-
tween the mains will build up the strength

of the field of dynamo C ander the same con-

ditions, and in consequence the rate of rota-
tion of its armature will tend to increase,
which serves to introduce a corresponding in-
crease of counter electromotive foree into the
field - eircuit of dynamo A and reduces the
flow of current therethrough.

I preferably wind the field-coils C* C? of the
secondary dynamo-electric machine differen-
tially, properly proportioning them to secure
the result desired and meet the varying con-
ditions of different GllCUItm, and will deseribe
them as thus arranged in the system shown,
although I do not desire to be understood as
111111131110 my invention to this arrangement of
the compound windings in dynamo C. The
sald windings being d1fferentul immediately
more tmn%lcmnﬂ devices are cut into circuit
winding C° will receive more current, while
Wlndmﬂ C? will receive pmpmtwnally less.
ThlS weakens the field of dynmno C, result-

ing in a corresponding reduction in the coun-

ter electromotive force exerted by its arma-
ture, which permits more current to flow
thr ouﬂh the winding B and rapidly builds up
the field of the main dynamo. Conversely,
shonld less current be demanded by the work-
ing circuit the influence of the winding is cor-
1*esp011dmﬂly weakened, the counter electlo-
motive foree of € 1‘&pidly 1ncreases, and the
flow of current through the field-coils B of
the main dynamo is reduced, thus automat-
1cally adjusting the generation of electromo-
tive force to the requirements of the circuit
and supplying at all times to each of the
translating devices then connected in cireuit
a constant amount of current.

Having now detailed the electrical connec-
tions of the present system, I will consider a
further feature of my invention, which con-
templates the transference to the main ecir-
cuit of energy developed by the secondary
dynamo, and consists in connecting the two
dynamos A and C with driving n’JechaJmc:m
whereby the armatures are rotated at rates
of speed substantially constant. Preferably
both dynamos of the system are driven by
a single source of power at predetermined
Specdg and as a result of this mechanical ar-
rangement ot the plant thesecondarydynamo
C Wlll during a portion of the time supply
current to the circuit, while at other times it
will operate as a motor and restore to the
driving mechanism a portion of the energy
recelved in the form of excessive current by
the main field-circuit. Thus when a number
of translating devices are cuat out of the main
cir¢uit the resulting decrease in the current
flowing therein will, by reason of the differ-

636,241

increase the magnetic field strength of the
latter, so thatits armature will tend to rotate
faster, and since the two machines A and C
are mechanically coupled to rotate at rela-
tively constant speeds the main generator A
will thus receive back in the form of mechan-
ical energy the excess of energy which it de-
livers electrically to the secondary dynamo
C. When translating devices are being cut
into the main cu*cult on the contrmv the
field strength of the secondmy dynamo C will
be reduced, 1ts counter electromotive force
will be overcome, and the secondary dynameo
will be driven as a generator by the common
source of power, supplyuw electrical energy
for the field-cirenit of the main gencrator A.

By means of the O\'GlCOlllpOUﬂdlI]”‘ effect
obtainable in a system operated as above I
am enabled to secure automatic compensa-
tion for the necessary drop in potential in the
mains, do away with any brake device, and
etfect a saving of energy otherwise consumed
in the regulation of the system.

T'o those skilled in the art it will be seen
that the method employed in the above-de-
scribed system to effect the regulation of cur-
rent and an economy in its operation is ap-
plicable to other apparatus, and I do not de-
sire to be understood as limiting myself to a
system such as the one shown, which serves
merely to exemplify my invention. Various
modifications of the above I accor dingly con-
sider within the spirit of my said invention.

Having thus described specific means for
pmetieing my invention, what I ciaim as new,
and desire to secure by Letters Patent, is—

1. The method of controlling the current-
generative power of a dynamo-electric ma-
chine, which consists in supplying the field-
cireuit of such machine with electrical energy
derived from the main circuit thereof, inter-
posing in such derived field-circuit an arma-
ture exerting a variable electromotive force
adapted to alter the flow of current through
sald field-circuit and effecting the alter a‘uon
of the value of said current by means of the
resultant magnetie influence of currents flow-
ing in series and in parallel with the con-
tlolled circuit of said dynamo-electric ma-
chine, substantmlly as described.

2. The herein-deseribed method of control-
ling the generative force of a dvnamo-electric
machlne which consists in shunting a portion
of the current from said machine thl ough the
derived field-circuit thereof, inter posing a
variable counter electmmotwe force in such
derived field-circuit and altering said coun-
ter electrmnotwe force by means of the re-
sultant effect of currents flowing in series
and in parallel with the main or controlled
circuit, substantially as described.

3. The method of controlling the generation
of current which consists in 1ntelp051110 in
the field-circuit of the generator, a variable
factor controlling the mﬁwnemc field of sald
generator, altering said factor to suit the

ential wi indings of the secondary dynamo C, | condltlon of the Workmn circult of said gen-
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erator, and transferring to other portions of
the system the excess of energy diverted to
the field-circuit of the generator, substan-
tially as desecribed.

4. The herein-described method of operat-
ing a system ot electrical distribution, which
consmts In interposing a variable counter
electromotive force in the field-circuit of the
main generator, altering said counter electro-
motive force by meansof the resultant effect
of currents flowing in series and in parallel
with the controlled circuit, and diverting any
excess of energy from the field-circuit of said
generator to the main circuit thereof.

0. In asystem of electrical distribution, the
combination with a dynamo-electric machine
having a field-circuit in shunt with and de-
riving current from the main circuit of the
machine, of a device connected therewith ex-

erting a variable electromotive force adapted

to respond to changes in the current flowing
in the main circuit, and means, controlled by
the electromotive force of said device, for
varying the electromotive force of said dy-
namo corresponding to variations of the cur-
rent flowing in the main circuit, substantially
as described.

6. The combination with a dynamo-electric
machine having a field-cireuit in shunt with

and deriving energy from the main circuit

thereof, of a secondary dynamo-electric ma-
chine included in the field-cireuit of said first-
mentioned dynamoadapted withoutchange of
speed to vary the current flowing in said field-
circult,whereby the current furnished to each
translatingdeviceismaintained substantially
constant, substantially as described.

7. Thecombinationwith a dynamo-electric
machine having a field-circuit in shunt with,
and deriving energy from, the main cir eult
thereof, of another dynamo Included in said
shunted field-circuit, adapted to vary the cur-
rent flowing In said field-cireuit and means
for transmlttm o to the main cirenit the excess
of energy dwerted to the field-cirenit of the
irst-mentioned dynaino, substantially as de-
scribed.

3. Inamultiple-arcsystem of electrical dis-
tribution, the combination with a main dy-
namo- electmc machine or generator for sup-
plying current thereto, of a secondary dy-
namo-electric machine connected in the field-
circuit of the main generator,compound wind-
ings provided for the secondar y dynamo-elec-
trlc machine connected respectively in series
with and in a branch across the mains of the
system adapted to alter the counter electro-
motive force of the said secondary dynamo,
and a field-circuit for the main generator in
shunt with the main or work circuit and in-
cluding the armature of said secondary dy-

' namo, whereby the

‘with, a

ikl

eld strength of the main
dynamo is regulated to compensate for varia-
tions of load, substantially as described.

9. Inamultiple-are system,of electrical dis-
tribution, the combination with a main dy-
namo-electric machine adapted to supplycur-
rent thereto, of a second dynamo-electric ma-
chine connected in thefield-circuit of the main
generator, compound field-windings provided
for the second dynamo-electric machine con-
nected respectively in series with and in a
branch across the mains of the system, and
means for transferring to other positions of
the said system the excess of energy diverted
to the field-circuit of the main generator, sub-
stantially as desecribed.

10. Thecombination with adynamo-electric
machine A, of a field-circuit for said main dy-
namo in shunt with the main or work circuit
thereof, a secondary dynamo C included in
sald shunt field-circuit, distributing-mains
connected with the dynamo A, and eompouud
field-windings for dynamo O the said field-
windings bemﬂ connected 1*espec,twely 1n Se-
ries with said distributing-mains and in a
bridge across the same, whereby the dynamo
C is adapted to vary the current flowing in
the field-circuit of dynamo A to compensate
for variations of load in the main eircuit, sub-
stantially as described.

11. In a system of electrical distribution,
the combination with a main dynamo-electric
machine A, of mains D D’ connected there-
ield- winding B for said dynamo con-
nected in shunt Wlth the mains, a secondary
dynamo C, the armature whereof 15 included
in the shunt-circuit which supplies the field-
winding B, and differential field-windings
C< C° for the secondary dynamo connected re-
spectively in series and in parallel with the
sald mains, substantially as and for the pur-
pose set forth.

12. In a system of electrical distribution,
the combination with a main dynamo-electric
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| machine A, of mains D D’ connected there-

with, a field-circuit for said main dynamo con-
nected in shunt with said mains, a secondary
dynamo C, the armature whereof is included
in cireuit with the said shunt field-winding of
the main dynamo, differential ﬁeldﬂwmdlnfr%
C* CPfor the said secondary dynamo, connect-
ed respectively in series and in parallel with
the mains D D', and a mechanical connection
between the dynamos A and C, substantially
as and for the parpose set forth.

In witness whereof I hereunto subscribe my
name this 11th day of March, A. D. 1897.

CHARLES A. BROWN.

I1IO

11§

Witnesses:
GEORGE L. CRAGG,
A. L. LAWRENCE,
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